Exam anxiety affects many students and may lead them to underperform. Hypnosis has been hypothesised as a method of reducing exam anxiety. A systematic review of randomised controlled trials (RCTs) was undertaken to assess whether or not hypnosis reduces exam-related anxiety. Five electronic databases were searched: ERIC; AMED; PsychInfo; Web of Science; MedLine until October 2007. Five small RCTs of variable but moderate quality were identified. The trials were undertaken largely among undergraduate healthcare students (e.g., medical and nursing students). The trials were combined in a fixedeffect meta-analysis and there was a statistically significant reduction in anxiety scores (mean effect size = −0.39; 95% CI −0.662 to −0.116; p = 0.0053). In conclusion, five relatively small RCTs of hypnotherapy were found; when they were combined in a meta-analysis there was a suggestion of a beneficial effect. Larger, more rigorous, trials of hypnotherapy with exam scores as an outcome are required.
Background
Drawing on the work of Spielberger (1972a Spielberger ( , 1972b , Schwarzer and Jersusalem (1989) stated that 'Anxiety has been defined as an unpleasant emotional state or condition characterised not only by subjective feelings of tension, apprehension, nervousness, and worry, but also by activation or arousal of the autonomic nervous system' (Schwarzer & Jersusalem, 1989, p. 65) .
Anxiety can be triggered by a number of factors. A commonly anticipated event that often leads to anxiety is exams; people suffering badly from exam anxiety can experience nausea, panic attacks, inability to sleep and often an inability to perform in the exam, which is caused by the release of adrenaline (Kring, Davison, Neale, & Johnson, 2007) . Spielberger, Anton and Bedell (1976) defined 'test anxiety' (hereafter the term 'exam anxiety' is used) as a situation-specific anxiety trait (Spielberger et al. 1976) . As Zeidner (1998) explained this refers to 'the individual's disposition to react with extensive worry, intrusive thoughts, mental disorganisation, tension, and physiological arousal when exposed to evaluative situations' (Zeidner, 1998, p. 18 ). *Corresponding author. Email: hrp500@york.ac.uk J. Baker et al. Sarason (1972) noted that correlation investigations have shown that high scorers on measures of exam anxiety tend to perform relatively poorly on various types of ability tests compared with low scorers. However, he also noted that experimental studies have suggested strongly that highly anxious persons are not less academically able; rather the problem appears to be that they exaggerate and personalise the threat of evaluation in a given situation (Sarason, 1972, p. 382) . Students, therefore, who have the ability to perform well in exams, can perform poorly because of the debilitating effects of anxiety. Zeidner (1998) argued that exam anxiety 'results in crucial real-life consequences for many examinees' and 'the loss to society of the full contribution of potentially capable students through anxiety-related underachievement andor academic failure constitutes an important mental health problem in education' (Zeidner, 1998, p. 5) . Exam anxiety appears to be fairly widespread and with the increasing number of exams in the UK and the USA, and the importance placed on exams for education and career progression, it has become increasingly important to find ways to reduce the debilitating effects of exam anxiety (Zeidner, 1998, p. 6) . One method of reducing exam anxiety is through the use of relaxation techniques, in particular hypnosis.
Hypnosis, defined as a 'sleep like state in which the mind responds to external suggestion and can recover forgotten memories' (The Chambers Dictionary (10th ed.), 2006, pp. 732-733) has been widely used to help people overcome a variety of problems such as tobacco addiction (Elkins & Rajab, 2004) , weight loss (Stradling, Roberts, Wilson, & Lovelock, 1998) and chronic pain (Elkins, Jenson, & Patterson, 2007) . It was first properly recognised in the eighteenth century when Franz Anton Mesmer (1734-1815) practised it to help people overcome hysterical problems (Crawford & Gruzelier, 1992) . Sapp (1990) noted that there are two major features of hypnosis: the first is a cognitive component; and the second is a relaxation component. It is a combination of these two components that may make hypnosis effective in reducing exam anxiety. Whitehouse et al. (1996) explained that 'academic examinations increase levels of anxiety and emotional distress, and promote diverse endocrine alterations' (Whitehouse et al. 1996, p. 249) . It has been suggested that relaxation procedures may reduce exam-related increases in selfreported distress symptoms and that relaxation procedures have also been associated with immunologic changes in other investigations (Whitehouse et al. 1996, p. 250) . Hypnosis is a traditional relaxation procedure, which can be conducted in many ways, but usually begins with eye fixation, suggestions of calmness and relaxation and the closing of the eyes. It is then followed with imagery associated with deep relaxation, rather like a dream (Gruzelier, 1998) . Hypnotherapy is often used as a treatment for more severe forms of anxiety, such as acute stress disorder (Bryant, Moulds, Guthrie, & Nixon, 2005) and posttraumatic stress disorder (Solomon & Johnson, 2002) . Since some of the symptoms of these disorders are similar to, if more severe than, those experienced by people suffering from exam anxiety, hypnotherapy has been proposed as a possible intervention for exam anxiety.
Some randomised controlled trials (Sapp, 1990; Whitehouse et al., 1996) have been conducted looking at the effectiveness of hypnotherapy in reducing exam anxiety; however, as far as we are aware there have been no systematic reviews addressing this question. This systematic review and meta-analysis aimed to fill this gap in the research literature and help to provide further evidence of the effect of hypnotherapy on exam anxiety.
Methods
A protocol for this systematic review was developed before the research was undertaken (see Appendix 1).
Searching procedures
In October 2007, five bibliographic databases were electronically searched, using a detailed search strategy (see Appendix 2) developed to identify potentially relevant papers for inclusion in the review. All of the searches (except the search of Web of Science) were conducted by an experienced Information Officer and began at the start date available for each database (see Table 1 ). In an attempt to identify any grey literature the ERIC database was searched, which contains unpublished reports and dissertations.
Study selection
Detailed content-based and methodological inclusion and exclusion criteria were developed. To be included in the review the paper had to report a RCT examining the effect of hypnotherapy on exam anxiety. As RCTs are not systematically key-worded in the databases, a sensitive but not very specific search strategy was adopted: this maximised the chance of identifying relevant studies but increased the number of irrelevant hits.
Inclusion criteria
To be included in the review studies had to:
• examine the effect of hypnotherapy on test anxiety;
• use a randomised controlled trial design (the best design for answering questions of effectiveness); • include a control group receiving usual care or no intervention;
• include at least 10 participants (an arbitrary cut-off, justified by the likelihood of smaller trials being too small to detect any effects of hypnotherapy. Also, excluding very small studies can reduce the possibility of publication bias, which occurs when small studies with exceptionally positive results get published but those with null or negative results do not); • use anxiety scales to measure outcomes.
Screening procedures
At stage one of the screening procedures the titles and abstracts of all papers identified during the searching were independently double screened by two reviewers (HA and JB) using the inclusion criteria specified previously and any discrepancies were discussed and resolved. Where it was not possible for the two reviewers to come to an agreement about a study, a third reviewer (DT) looked at the title and abstract and a discussion was held until all reviewers were in agreement. To quality assure these screening procedures a fourth reviewer (CT) checked a random sample of 25% of the titles and abstracts. The full papers for any potentially relevant studies were retrieved. At stage two of the screening procedures the full papers were independently double screened for inclusion in the review by two reviewers (HA and JB) and any differences resolved. Again where differences could not be resolved a third reviewer (DT) looked at the full paper and a discussion was held until all reviewers were in agreement.
Data extraction of included studies
Data about the participants in the trials, the intervention and the outcomes were extracted from all included papers using a standard format (see Appendix 3). Data extraction was conducted independently by two reviewers (HA and JB), who then discussed and resolved any differences in data extraction. Where it was not possible for the two reviewers to come to an agreement a third reviewer (DT) looked at the full paper and a discussion was held until all reviewers were in agreement about the data to be extracted from the study.
Quality appraisal of included studies
All of the included studies were independently quality appraised by three reviewers (HA, DT and CT) using an adapted version of the CONSORT statement (Moher, Shultz, & Altman, 2001) . If there was any disagreement between the reviewers a discussion was held until all reviewers were in agreement.
Data analysis
A meta-analysis, pooling the results from the five included RCTs was conducted. The anxiety scales used to measure outcomes in the five RCTs were not all the same, consequently we calculated a standardised effect size to summarise the differences between the randomised groups within individual trials. The standardised effect size was calculated by finding the difference between the means in the groups and dividing this by a pooled standard deviation of the intervention and control groups. A standardised effect size around zero suggests little or no effect of the intervention, a positive effect size suggests that the intervention increased anxiety levels and a negative effect size suggests that the intervention decreased anxiety levels.
For each standardised effect size a 95% confidence interval (CI) was calculated to show how precise the size of effect was likely to be. The average standardised effect size of the five included RCTs was then calculated using a fixed-effect model because there was no evidence of heterogeneity in terms of the populations, interventions and outcomes in the included studies, to produce an overall pooled effect size (with 95% CI). A CI that includes zero suggests an effect is not statistically significant at the 5% level. The computer software package Arcus Quickstat was used to calculate the pooled effect size.
Results

Included studies and quality assurance procedures
The searches of the electronic databases generated 176 potentially relevant titles. After screening the titles and abstracts the full papers for 13 studies were retrieved. On closer inspection of the 13 papers retrieved, 5 were found to meet all the inclusion criteria. All of the studies reported a RCT that had been individually randomised. The Quality of Reporting of Meta-analyses (QUOROM) flowchart (Moher et al., 1999 ) (see Figure 1 ) details the reasons for exclusion of the eight excluded studies. Agreement between the two main reviewers and the third and fourth reviewers was 100% at both stages of screening for inclusion. Agreement on the data extraction was high and simple differences in the data extraction sheets, such as different comments recorded, were discussed and resolved with the help of a third reviewer. Agreement between the reviewers on the Consolidated Standards of Reporting Trials (CONSORT) quality items judgements was high. Table 2 provides details of the five included studies, including information about settings and participants, interventions, control groups and outcome measures.
In one paper the standard deviation was not mentioned; instead the standard error of the mean was reported (Kiecolt-Glaser, Marucha, Atkinson, & Glaser, 2001 ), so we converted the scores back into standard deviations.
In the study by Gruzelier, Smith, Nagy and Henderson (2001) the results for the hypnosis group had been reported in two parts, one set of results for participants who were highly susceptible to hypnosis and one set of results for participants who had low susceptibility. In this case the data were pooled to create a set of results representing the hypnosis group as a whole. Table 3 presents the main results for each trial, showing the standardised effect size difference between intervention and control together with the associated confidence interval. Sapp (1990) American psychology students with a mean age of 19 years. Each P received four hypnosis sessions over a four-week period emphasising that the Ps will be prepared for the exams. Scripts used to standardise the hypnotic process.
Ps received no treatment but study behaviour was monitored during the four-week period the intervention group received their hypnosis.
Test Anxiety Inventory (TAI) Whitehouse et al. (1996) American medical students with a mean age of 24.5 years. 90 min hypnosis sessions carried out once a week throughout the semester (14 sessions). Ps encouraged to engage in self-hypnosis for 15 minutes a day. Also completed daily diaries.
Ps received no hypnosis, but were offered it in the following semester. Also filled out daily diaries.
Anxiety scale of the Brief Symptom Inventory (BSI)
Gruzelier et al.
British medical students with a mean age of 20.1 years. Ps attended one hypnosis session and were given a tape to do their own sessions three times a week for three weeks. Asked to keep diaries and were phoned to check for compliance.
Ps received no treatment.
State Anxiety Scale (Spielberger et al., 1970) Kiecolt-Glaser et al. (2001) American medical and dental students with a mean age of 23.5 years. Ps attended five hypnosis sessions (standardised with a written manual) which lasted 25-40 minutes. Asked to rate their relaxation before and after the session to determine effectiveness of the treatment.
Ps received no treatment, but were offered it after the trial.
Perceived Stress Scale (PSS) The effect sizes of all five trials were negative, suggesting that hypnosis was effective in reducing test anxiety; however the effect size was only statistically significant in one of the studies (Boutin & Tosi, 1983 ).
Quality of the included studies
All of the studies were of high quality in the sense that they all used the RCT methodology. This is the best method for answering questions of effectiveness (Torgerson & Torgerson 2008) . However, RCTs can be of varying quality and low quality studies can be a source of bias in the results. It is therefore important for us to consider other marks of quality. Generally, the studies had small sample sizes. None of the included studies provided a justification for the sample size or presented a sample size calculation. While it was clear that all of the studies were individually randomised, it was not clear from any of the papers what process was used to generate the allocation sequence and consequently whether or not this was adequate. It was also unclear whether the randomisation procedure was concealed from researchers recruiting participants into the trials. The outcome of interest for the purpose of this systematic review was participants' scores on an anxiety scale. Because most of these scales are self-reported it would not have been possible for the scales to have been completed blind to allocation. The anxiety scales could, however, have been scored blind to group allocation; it was not clear in any of the papers whether this was done. It was not stated in four of the papers whether intention to treat analysis had been conducted. In one paper (Sapp 1990 ) the attrition rate was reported, and it appears that intention to treat analysis was not conducted in this study. None of the included studies presented effect sizes with confidence intervals. All of the studies did, however, present means and standard deviations (except one paper where the standard error of the mean was reported (Kiecolt-Glaser, Marucha, Atkinson, & Glaser, 2001) ). All of the studies reported p-values.
The results of the five included trials were pooled using a fixed-effect model because there was no evidence of heterogeneity (Figure 2) . The overall effect size suggests that hypnosis was effective in reducing test anxiety. The difference was significant at the 5% level (standardised effect size −0.39; 95% CI −0.662 to −0.116; p = 0.0053). A standardised effect size difference of −0.39 equates to about a 3-point reduction on the State Anxiety Scale (Spielberger, Gorusch, & Lushene 1970) , in which scores range from 20 to 80, if a standard deviation of 7 is assumed, or an approximate 5-point reduction if the standard deviation were 12.
Figure 2. Standardised effect sizes and 95% confidence intervals of the five included randomised controlled trials. Note: The size of the black diamonds in each rectangle are proportional to the sample size (i.e. the larger the diamond, the bigger the sample size). The diamond at the bottom of the chart represents the summary pooled estimate of all the trials and the summary estimate of the 95% confidence intervals.
We did not conduct any subgroup analyses because of the limited number of studies included in the review. Also, because we did not search specifically for studies comparing hypnotherapy with alternative interventions, such as methods of relaxation, we did not conduct an analysis looking at the difference between hypnotherapy and alternative interventions.
Evidence for heterogeneity
To be able to pool studies in a valid way, studies must be relatively homogeneous in terms of the intervention and the populations under study. In this review we felt it was appropriate to pool the results of the included studies. All the studies had similar participants: undergraduate students of a similar age and background (in four studies participants were medical or nursing students). The intervention was more varied, with the dose of hypnosis being slightly different in the studies; however, the studies were judged to be sufficiently similar to allow pooling. Finally, statistically, there was no evidence of heterogeneity between the five studies (The Q statistic which provides a measure of heterogeneity was calculated as 3.71; p = 0.447), so comparing the studies in the meta-analysis was likely to be valid.
Publication bias
An exploratory funnel plot was undertaken and visual examination suggested little evidence of asymmetry and consequently little evidence for publication bias. However, due to the small number of trials included in the meta-analysis the results of such a funnel plot are limited and so the funnel plot has not been provided here.
Discussion
The research literature suggests that exam anxiety is a widespread problem that affects students' abilities to perform to their potential under examination conditions. The effects of exam anxiety are detrimental not only for the individual student concerned but also for society at large. The past few decades have seen students faced with an increasing number of exams and mounting importance placed on exam results for future education and career progression both in the UK and in other countries such as the USA. This has made research into the problem of exam anxiety and how to reduce its detrimental effects even more vital. Hypnosis has been suggested as one possible way of reducing exam anxiety. Boutin and Tosi, 1983 Cochrane effect size plot (fixed effects) pooled effect size = -0.3888 (95% Cl = -0.662 to -0.1157) -2.00 -1.25 -0.50 0 0.25 1.00
Kiecolt-Glaser et al., 2001 Sapp, 1990 Gruzelier et al., 2001 Whitehouse et al., 1996 Figure 2. Standardised effect sizes and 95% confidence intervals of the five included randomised controlled trials. Note: The size of the black diamonds in each rectangle are proportional to the sample size (i.e., the larger the diamond, the bigger the sample size). The diamond at the bottom of the chart represents the summary pooled estimate of all the trials and the summary estimate of the 95% confidence intervals.
This systematic review systematically searched for all the RCTs that had been conducted looking at the effect of hypnosis on exam anxiety. The results of the metaanalysis suggested that hypnosis is moderately effective in reducing exam anxiety. The overall standardised effect size of the five trials was -0.39 which was statistically significant to the 5% level. This is a very important result since, as discussed previously, finding ways to reduce the impact of exam anxiety is needed. The pooled effect size is a substantial effect size for an educational intervention and in view of the impact of the problem any reduction in exam anxiety would appear to be a positive outcome. However, the included trials were of variable quality, and all had limitations in their design which could have introduced sources of bias into the individual trials. The promising result of the review should, therefore, be interpreted with caution.
We must also highlight a number of other limitations of this systematic review and we would argue that further, rigorous, well-conducted research into the effect of hypnosis on exam anxiety is vitally needed.
Firstly, it should be noted that while we believed the studies to be sufficiently similar to pool in a meta-analysis there were some differences between the studies.
In regard to the intervention, the time period over which the intervention was delivered and the way that the hypnosis was delivered were different in all the studies. For example, Kiecolt-Glaser et al. (2001) had five hypnosis sessions within eight days but Whitehouse et al. (1996) had one hypnosis session a week for 14 weeks. Two of the studies used a hypnosis script (Kiecolt-Glaser et al., 2001; Sapp, 1990) , so it was easy to see exactly how the hypnotherapy was delivered in these studies, but it was less clear in the remaining three studies. All of the studies suggested self-hypnosis should be conducted at home; however, it is unknown exactly how much self-hypnosis people would do at home, if any at all. There is also the problem that people conducting self-hypnosis might not be doing it correctly. Gruzelier et al. (2001) suggested that a few of the participants' own sessions should be watched for quality control. This review does not therefore provide us with evidence on the optimum 'dose' of hypnotherapy or the method of delivery While all of the studies were conducted on similar participants (college-age students) the studies took different approaches to which students they included in the trial in respect to participants' susceptibility to hypnosis. Two of the studies split their participants into high and low hypnotic susceptibility (Boutin & Tosi, 1983; Gruzelier et al., 2001 ) but Sapp (1990) did not measure hypnotic susceptibility at all. Whitehouse et al. (1996) measured hypnotic susceptibility but did not use it to split the groups and Kiecolt-Glaser et al. (2001) only included participants who scored 7 or higher on the Harvard Group Scale of Hypnotic Susceptibility. Some trial results are therefore generalisable to students of all hypnotic susceptibility, whereas others such as in the Kiecolt-Glaser et al. (2001) study are only generalisable to those with high hypnotic susceptibility. We could not conduct a subgroup analysis to look at any differences between high and low susceptibility to hypnosis, because only two of the studies provided these data.
Five RCTs which studied the effect of hypnosis on exam anxiety were included in the review, suggesting that there has been some rigorous experimental research in this area; however, more is needed to support and strengthen the existing research. Of the five included trials only one had been conducted in a UK setting, (Gruzelier et al., 2001) ; the others were all conducted in the USA. We must, therefore, be careful in generalising these results to the UK setting. The review also highlights the need for a well-conducted RCT assessing the effect of hypnosis on exam anxiety to be conducted in the UK. If further research is to be conducted the following points are worth considering.
Firstly in any future research the hypnotic susceptibility of participants should be measured. Gruzelier (1998) suggested that participants should be split into groups of high, medium and low susceptibility to hypnosis, as the effects of hypnosis on exam anxiety appear to depend on how susceptible you are to it. The reason for this is, presumably, because hypnosis is likely to be more effective among susceptible students than non-susceptible students. Consequently, without some measure of susceptibility the effectiveness of hypnotherapy may be underestimated among those who are highly susceptible to hypnosis. By measuring and recording susceptibility to hypnosis, the effects of hypnosis on exam anxiety for different groups would be clarified and the characteristics of students who would benefit most from hypnotherapy would be identified.
Secondly, in the study conducted by Boutin and Tosi (1983) , rational stage directed hypnotherapy (RSDH), which is a therapy involving imagery, cognitive behaviour therapy or rational emotive therapy and hypnotherapy, was found to be more effective at reducing test anxiety than the hypnosis only condition and the positive changes were maintained longer in the follow-up period. Both the hypnosis group and the RSDH group also significantly improved their exam scores, but the group receiving RSDH improved significantly more than hypnosis only group. Perhaps more studies into the effects of RSDH as well as hypnosis need to be conducted to explore the difference in effects between these two conditions.
Thirdly, more studies need to be conducted which experiment with the optimum 'dose' of hypnotherapy and investigate whether there is a difference in outcome between those taught to self-hypnotise and those to whom hypnotherapy it delivered by a trained individual.
Fourthly, and perhaps most importantly, if further research is to be conducted in this area then it is imperative that the effect of hypnosis on exam performance is also measured as a primary outcome. The effect of hypnosis on exam performance is the crucial factor. Hypnosis may reduce exam anxiety but if it does not improve exam performance then its impact is limited. Only two of the studies looked at improvement in exam performance (Boutin & Tosi, 1983; Sapp, 1990) , but both these studies suggested that exam scores were improved by the hypnosis intervention. Another reason for investigating the impact on exam performance is to determine the ideal level of anxiety needed to perform well academically, as not having enough anxiety could be detrimental to academic performance.
Overall, this systematic review provides evidence to suggest that hypnosis is effective in reducing exam anxiety. However, further experimental research is needed to support this conclusion. It is recommended that such further research should focus on the effects of hypnosis on exam performance.
